Introduction
Intimate partner violence constitutes a major threat to the health and rights of women globally. 1 According to a 2013 multi-country study by the World Health Organization (WHO), almost one third of all women have experienced physical and/or sexual violence by an intimate partner. 1 A similar global estimate (30%) of the frequency of lifetime exposure to intimate partner violence among women was obtained in a meta-analysis based on 141 studies conducted in 81 countries. 2 The study also showed that the frequency of such exposure was relatively high in central sub-Saharan Africa (65.6%), western sub-Saharan Africa (41.8%) and South Asia (41.7%). 2 It seems likely that intimate partner violence against women has an impact on the growth and nutritional status of the children of the affected women. Some of the estimated 170 million children in low-and middle-income countries who are stunted 3 may be suffering from the indirect effects of such violence. There have been several attempts to investigate possible links between intimate partner violence and stunting and wasting. [4] [5] [6] In Liberia, children whose mothers had been exposed to sexual intimate partner violence were found to have relatively low mean weight-for-height z-scores and to be 2.6-fold more likely to be stunted than the other children in the study. 4 Similarly, in a community-based study in Nicaragua, children of mothers who reported suffering intimate partner violence during pregnancy had relatively low height-for-age z-scores. 5 A study with a nationally representative sample of children in India showed that, compared with the other children they investigated , the children of women who had been exposed to intimate partner violence in the previous year were 25% more likely to be stunted. 6 There are several potential mechanisms through which intimate partner violence against women can have an effect on child growth and nutritional status. For example, such violence may increase the risk of -or, at least, share some contributing factors with -child abuse and neglect within the household. If observed by the children, such violence can cause childhood stress that, in turn, can decrease metabolic rates, physical growth and cognitive functioning. 7 The partners of women in an abusive relationship may stop the women going to health clinics when their children are sick, stop the women paying for the health care of their children or severely limit the amount that the women can spend on food for their households. [8] [9] [10] Intimate partner violence against a woman can have a negative impact on the woman's physical and mental health, partly by limiting her access to health care for herself, including her access to antenatal care and skilled birth attendants. [11] [12] [13] [14] As it can cause maternal depression -which, in turn, can affect a woman's ability to care for her child -such violence may contribute to childhood malnutrition even in households that have adequate food. [14] [15] [16] [17] Researchers have proposed conceptual frameworks that link direct and indirect pathways of intimate partner violence against women with child malnutrition through Objective To determine the impact of intimate partner violence against women on children's growth and nutritional status in low-and middle-income countries. Methods We pooled records from 42 demographic and health surveys in 29 countries. Data on maternal lifetime exposure to physical or sexual violence by an intimate partner, socioeconomic and demographic characteristics were collected. We used logistic regression models to determine the association between intimate partner violence and child stunting and wasting. Findings Prior exposure to intimate partner violence was reported by 69 652 (34.1%) of the 204 159 ever-married women included in our analysis. After adjusting for a range of characteristics, stunting in children was found to be positively associated with maternal lifetime exposure to only physical (adjusted odds ratio, aOR: 1.11; 95% confidence interval, CI: 1.09-1.14) or sexual intimate partner violence (aOR: 1.09; 95% CI: 1.05-1.13) and to both forms of such violence (aOR: 1.10; 95% CI: 1.05-1.14). The associations between stunting and intimate partner violence were stronger in urban areas than in rural ones, for mothers who had low levels of education than for women with higher levels of education, and in middle-income countries than in low-income countries. We also found a small negative association between wasting and intimate partner violence (aOR: 0.94; 95%CI: 0.90-0.98). Conclusion Intimate partner violence against women remains common in low-and middle-income countries and is highly detrimental to women and to the growth of the affected women's children. Policy and programme efforts are needed to reduce the prevalence and impact of such violence.
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multidisciplinary literature review and data quantification. 18, 19 Most of the relevant data on the association between intimate partner violence and child growth and nutritional status have come from single-country studies with small samples that have given disparate results. 4, 17, [20] [21] [22] [23] [24] A study using data collected in demographic and health surveys (DHS) in five countries to assess the relationship between intimate partner violence and stunting found that the strength of the relationship varied with the country involved. 18 We therefore decided to evaluate the overall relationship between intimate partner violence against women and child growth and nutritional status for 29 low-and middle-income countries for which DHS data are publicly available.
Methods

Study population and design
We based our analysis on data collected from the DHS programme -i.e. nationally representative household surveys used to collect information on population-based indicators of health and nutrition across resource-poor countries. 25 We combined data from the domestic violence module of the DHS with data collected in the women's questionnaire. The 32-question domestic violence module, which was developed to measure the prevalence and consequences of physical and sexual violence, combines single threshold questions regarding prior experiences of intimate partner violence with a modified conflict tactics scale designed to measure spousal violence. Parts of the domestic violence module are designed to investigate non-spousal violence and intimate partner violence during pregnancy. 26 We used nationally representative data from 42 DHS conducted in a total of 29 countries (Table 1) . We included all of the publicly available data from the standard DHS programme surveys and domestic violence modules completed between 1998 and 2012. In a typical DHS, all of the women aged 15-49 years living in a randomly selected set of households are interviewed. The domestic violence module is usually completed by just one -randomly selected -woman per surveyed household. Although 369 400 records were available from women who completed a demographic and health survey women's questionnaire, 95 232 of the records did not meet eligibility criteria for the domestic violence module and 4283 had to be excluded because the selected interviewee refused to participate, the interview could not be conducted in private or the selected interviewee failed to be interviewed for another reason. Another 514 were not interviewed and were not included. We also excluded the 20 682 records that related to never-married women and interviewees younger than 15 years because, in most of our focus countries, only ever-married women older than 15 years were considered to be eligible to be interviewed about domestic violence. A further 44 530 records were incomplete and lacked data on at least one of our covariates of interest. We therefore confined our analysis to the records for 204 159 women and their children (Fig. 1) .
Intimate partner violence
For the DHS we investigated, physical violence was defined as the intentional use of physical force with the potential to cause injury or harm. Sexual violence was classified as any experience of unwanted or forced sexual activity. Selfreported maternal lifetime exposure to intimate partner violence was separated into four categories: (i) any; (ii) physical only; (iii) sexual only; and (iv) both physical and sexual.
Child nutritional outcomes
As full maternal and child-level variables were only available for each interviewee's last birth, we only investigated stunting as an indicator of linear growth and wasting as a measure of acute malnutrition in the youngest child of each interviewee. We calculated height-for-age and weight-for-height z-scores using the height and weight data from the DHS questionnaires and Anthro version 3.2.2 (WHO, Geneva, Switzerland). 27, 28 Stunting was defined as a height-for-age z-score that was less than minus two standard deviations from the median height-for-age given in WHO's global database on child growth and malnutrition 29 and wasting was defined as a weight-for-height z-score that was less than minus two standard deviations from the median weightfor-height given in the same database. 27 Records giving z-scores that were lower than minus six or higher than six were assumed to be inaccurate and excluded from the analysis.
Covariates
Based on previous studies, 18, 21, 24 we included the following socioeconomic and demographic characteristics as covariates in the primary model: maternal age, employment status, level of education, marital status, partner's level of education, rural/urban residence, use of contraception and wealth quintile, the number of children younger than five years in the household and the child's age.
Statistical analysis
We pooled all available observations for our analysis. Descriptive statistics were calculated for maternal-and childlevel socioeconomic and demographic characteristics, both for the overall study sample and for each category of exposure to intimate partner violence. Unadjusted and adjusted logistic regressions were performed separately for each category of exposure to intimate partner violence. In the logistic regression models, each observation corresponded to a child, the main independent variable of interest being the child's mother's status of exposure to intimate partner violence. To adjust for the complex survey design used in the DHS, all standard errors were clustered at the level of the primary sampling unit. 30, 31 To control for unobservable differences in country-specific factors as well as differences in measurement, we included survey fixed effects in all of the regression models. To evaluate the significance of stratified associations, we used a pooled ordinary least squares model with intimate partner violence covariate interaction terms. All of the statistical analyses were conducted using Stata version 13 (StataCorp. LP, College Station, United States of America). Table 2 shows descriptive statistics for the pooled, unweighted sample -i.e. respondents who completed the domestic violence module -and also for the full information sample used in our analysis. The mean age of the evermarried mothers was 28.4 years at the time of interview. In the final sample, about two thirds (130 031/204 159) of the households were in rural areas and 25% (52 440/204 159) of the interviewed mothers had never attended school. All of the children we investigated were aged 0-59 months.
Results
The overall prevalence of any lifetime exposure to intimate partner violence among the interviewed women was 34.1% (69 652). About one fifth (45 254) of the women claimed to have been slapped by their intimate partners and 16% (33 424) said that their intimate partners had pushed them, shaken them and/or thrown something at them. Nearly 9% (18 075) of the women said they had been punched by an intimate partner and 8% (16 298) said they had been physically forced into unwanted sex -including 2.5% (5513) who had been forced into first intercourse. While the prevalence of reported intimate partner violence decreased with increasing asset quintile as well as with increasing maternal and paternal education, such violence appeared common across all socioeconomic groups. Exposure to such violence was reported by more than 23% (2982) of the 12 749 interviewed (14 184) were wasted. Table 3 shows the unadjusted and adjusted associations between intimate partner violence, stunting and wasting. Overall, maternal exposure to any intimate partner violence increased the odds of stunting by 11% (adjusted odds ratio, aOR: 1.11; 95% CI: 1.09-1.14). Similar associations were found between stunting and maternal exposure to only the physical (aOR: 1.11; 95% CI: 1.09-1.14), only the sexual (aOR: 1.09; 95% CI: 1.05-1.13) or both forms of intimate partner violence (aOR: 1.10; 95% CI: 1.05-1.14). We also found small negative associations between wasting and both exposure to any intimate partner violence (aOR: 0.94; 95% CI: 0.90-0.98) and exposure only to the physical forms of such violence (aOR: 0.95; 95% CI: 0.91-0.99). Table 4 shows the stratified results for stunting and wasting when using exposure to any intimate partner violence as the main independent variable of interest. For stunting, compared with the values for the other children in the sample, stronger positive associations with intimate partner violence were found among the children of women who had not been educated beyond primary level (aOR: 1.09; 95% CI: 1.07-1.12), who lived in urban areas (aOR: 1.22; 95% CI: 1.17-1.28), who lived in households in the two highest asset quintiles (aOR: 1.18; 95% CI: 1.14-1.22) and who lived in a middle-income country (aOR: 1.13; 95% CI: 1.10-1.17). The odds of child wasting were lower for the sampled children who were aged at least 24 months 
Discussion
As shown in previous studies, 1,2 the results of our analysis highlight the high prevalence of intimate partner violence against women in low-and middleincome countries. They also indicate that maternal exposure to intimate partner violence substantially increases a child's risk of stunting. A similar association has been observed before, in single-country studies in Bangladesh, Brazil, Haiti, India and Kenya. 17, 32, 21, 22, 21 We were surprised to see that such exposure seemed to slightly reduce the risk of a child's wasting but this result may be related to survivor bias in the context of a cross-sectional analysis.
We found the association between intimate partner violence and child stunting to be relatively strong both for relatively rich women and for poorly educated women. In poorer households, the effects of maternal exposure to violence on child growth may be masked by the larger impacts of food insecurity, 33 micronutrient deficiency 34 and limited access to sanitation. 35 The more educated women may carry more autonomy or relative agency within a relationship than their poorly educated counterparts -and thus be less vulnerable to the effects of intimate partner violence on their ability to care for their children. [36] [37] [38] [39] [40] In some cases, maternal depression, which has been found to be associated with low birth weight, 41 higher risk of prematurity 42 and increased risk of obstetric complications, 43 may be the link between violence experienced by a woman and her child's poor growth. A meta-analysis showed that children whose mothers had depression were 1.4 times more likely to be stunted than the children of non-depressed mothers. 44 Treatment of maternal depression may have benefits for the woman's children in both the short-term -e.g. it may quickly give the woman sufficient energy to take her children to a clinic -and the longterm e.g. it may increase the woman's self-efficacy and strengthen her autonomy in caring for her children. 36, 37, 40 Our study has several limitations. First, the data set we used is cross-sectional. While it is possible that intimate partner violence was the result of child growth or malnutrition, such reverse causality seems relatively unlikely. Another disadvantage with the crosssectional design is the potential for survivor bias, which may have resulted in the apparent increase in risk of wasting among children whose mothers had experienced intimate partner violence. The DHS were not designed to examine the associations in which we were interested. Although we controlled for several potentially confounding variables, there may have been confounding by other unknown factors. There may also have been residual confounding from the variables that were included in our multivariate analysis. For example, residual confounding may have occurred because of the challenges of measuring socioeconomic status in many different settings.
A further limitation of our study is our reliance on self-reported maternal exposure to intimate partner violence. Because of failures in recall and the effects of stigmatization, this approach is unlikely to capture overall exposure to such violence fully. Cultural attitudes towards, and the implications of, intimate partner violence in different countries may have contributed to underreporting. Further analysis, with longitudinal data, may provide insights on the temporal effects of exposure to such violence on our outcomes of interest. The study population we used, which was restricted to married women and did not include children who were living with relatives other than their mothers or in orphanages, may also have weakened the odds ratios that we calculated. Finally, the data we used did not allow us to control directly for child comorbidities -e.g. chronic diarrhoea and malaria -that might have been most common in areas with high levels of exposure to intimate partner violence prevalence and might have resulted in confounding bias.
Reductions in the burden of intimate partner violence against women are not only likely to improve the health and well-being of women but are also likely to improve the growth of many children. Although the programmatic reduction of intimate partner violence remains a challenge, there is emerging evidence, from randomized controlled trials, of several measures that can reduce such violence. For example, intimate partner violence appeared to be reduced by a programme of home visits in early childhood 45 and by engaging women in microfinance and interventions against human immunodeficiency virus. 46 The implications of the current study's findings for policy are clear: given the high prevalence and detrimental impact of intimate partner violence against women, against both the women involved and their children, programmes to reduce such violence and attenuate its impact on maternal and child health are urgently needed. Initiatives to advance women's autonomy, through access to education and economic opportunities, may offset the risk of intimate partner violence, potentially resulting in improvement in the growth and long-term development of many children. ■ 05-1,14) . Связь между отставанием в росте и насилием со стороны интимного партнера была сильнее выражена в городской местности, чем в сельской, среди матерей с низким уровнем образования, чем среди женщин с высоким уровнем образования, и в странах со средним уровнем доходов, чем в странах с низким уровнем доходов. Также была выявлена незначительная отрицательная связь между исхуданием и насилием со стороны интимного партнера родителя (СОШ: 0,94; 95%-й ДИ: 0,90-0,98). Вывод Насилие со стороны интимных партнеров в отношении женщин по-прежнему распространено в странах с низким и средним уровнем доходов и оказывает значительное негативное влияние на женщин и на рост детей подвергшихся насилию женщин. Необходимо разработать комплекс мер и составить программу действий, нацеленных на уменьшение распространенности и влияния такого насилия.
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Resumen
Relación entre la violencia de pareja y la deficiencia del crecimiento infantil: resultados obtenidos de 42 encuestas de demografía y salud
Objetivo Determinar el impacto de la violencia de pareja contra las mujeres en el crecimiento y el nivel de nutrición infantil en países con ingresos bajos y medios. Métodos Se recopilaron los resultados de 42 encuestas de demografía y salud en 29 países. Se recogieron datos sobre las características socioeconómicas y demográficas en cuanto a la exposición constante de una madre a violencia física o sexual por parte de su pareja. Se utilizaron modelos de regresión logística para determinar la relación entre la violencia de pareja y el retraso y la insuficiencia del crecimiento infantil. Resultados Se registró exposición previa a violencia de pareja en 69 652 (34,1%) de las 204 159 mujeres casadas incluidas en nuestro análisis. Tras fijar una serie de características, se observó que el retraso del crecimiento infantil estaba relacionado con la exposición constante de la madre solamente a violencia de pareja física (coeficiente de posibilidades ajustado, CPa: 1,11; intervalo de confianza, IC, del 95%: 1,09-1,14) o solamente a violencia de pareja sexual (CPa: 1,09; IC del 95%: 1,05-1,13) y a ambas formas de violencia (CPa: 1,10; IC del 95%: 1,05-1,14). La relación entre la deficiencia del crecimiento y la violencia de pareja era mayor en zonas urbanas que en rurales, en madres con niveles bajos de educación que en mujeres con niveles altos de educación, y en países con ingresos medios que en países con ingresos bajos. También se observó una pequeña relación negativa entre la insuficiencia del crecimiento y la violencia de pareja (CPa: 0,94; IC del 95%: 0,90-0,98). Conclusión La violencia de pareja contra las mujeres sigue siendo un problema habitual en países con ingresos bajos y medios y es altamente perjudicial para las mujeres y para el crecimiento de los hijos de las mujeres afectadas. Es necesario que las políticas y los programas se esfuercen por reducir la frecuencia y el impacto de este tipo de violencia.
